The mean age at the time of study was 11.6 years (range 1.0 to 17-6 years). The children were admitted to hospital for 24 hours for the study: the study was approved by the ethical committee and informed parental consent was obtained.
The long term prognosis for children with insulin dependent diabetes mellitus is poor. Approximately half will develop diabetic nephropathy which will eventually lead to end stage renal disease.' Abnor- malities of renal function are known to occur in the early years after diagnosis2 3 The mean age at the time of study was 11.6 years (range 1.0 to 17-6 years). The children were admitted to hospital for 24 hours for the study: the study was approved by the ethical committee and informed parental consent was obtained.
Renal function. Glomerular filtration rate was estimated using a 51chromium edetic acid (51Cr-EDTA) method'(' with blood sampling at two and four hours. Albumin excretion was estimated by 24 hour urine collection divided into day and night-time portions collected into bottles without preservative. The urine albumin concentration was estimated using a sensitive ELISA (enzyme linked immunosorbent assay) method11 and the urine creatinine concentration was estimated using a semiautomated alkaline picrate method. All urine cultures were sterile.
Sitting blood pressure was measured in the right arm using a mercury sphygmomanometer with the appropriate sized cuff. 299 The distribution of all other values was found to be normal.
Conventional parametric statistics were used. Stepwise regression with the day or night-time albumin excretion rate as the dependent variable was calculated after exclusion of the other albumin variable because of their mutual interdependence. Chi squared or Fisher's exact probability tests were used where appropriate. Standard deviation scores were calculated for albumin excretion rates and blood pressure because the normal ranges of these variables are partly age and sex dependent.
All tests of significance were two tailed. A probability of less than 0-01 was taken as significant for multiple correlations but otherwise a probability of less than 0-05 was taken as significant.
Results
Population characteristics. The means, standard deviations, and ranges are shown in Table 1 for the whole group. There was no sex difference for any of the variables. There were 43 boys and 40 girls.
Glomerular filtration rate. The mean glomerular filtration rate was significantly raised (P<0-001). Forty two (51%) children had a 51Cr-EDTA clearance greater than two standard deviations above the mean. The mean duration of disease for children with an increased 51Cr-EDTA clearance was 5-4 Stepwise addition of variables showed that only duration of disease was predictive of 51Cr-EDTA clearance (P<0.005).
Albumin excretion rates. The standard deviation score for the daytime albumin excretion rate was not significantly different from normal. Table 2 shows that daytime albumin excretion correlated with duration of disease and glycosylated haemoglobin, but not with age, mean blood sugar concentration, M value, 51Cr-EDTA clearance, or blood pressure.
The partial correlation coefficient of daytime albumin excretion with glycosylated haemoglobin, controlled for duration of disease, was not significant (r=0.25).
The standard deviation score for night-time albumin excretion was raised. Table 2 shows that night-time albumin excretion correlated with duration of disease, mean blood sugar, M value, and glycosylated haemoglobin but not with 5'Cr-EDTA clearance or blood pressure. The partial correlation coefficient of night-time albumin excretion with glycosylated haemoglobin, controlled for duration of disease, was significant (r=0-34, P<0-001). Children with raised albumin excretion. The nighttime albumin excretion rates for the diabetic children are shown in the Figure. Regression lines for the normal population are also shown.14 Thirteen children had a raised night-time albumin excretion, and four of these had a raised daytime albumin excretion rate. No other child had raised daytime albumin excretion rates. Experimentally, an acute increase in the blood glucose concentration leads to an increased glomerular filtration rate. 18 We were unable to document a relation between glycaemic control and glomerular filtration rate in the whole group, or when the patients were divided into groups of differing disease duration. Dahlquist et a17 showed a weak correlation between glycaemic control and glomerular filtration rate in diabetic children whose duration of disease was less than five years. In that study there was no correlation between glycaemic control and glomerular filtration rate in children with duration of disease between five and 10 years, and a negative correlation in children whose duration of disease was greater than 10 years. Our own study data, however, indicate that the positive correlation between glomerular filtration rate and duration is not explicable in terms of worsening metabolic control.
Daytime albumin excretion was not greater than normal but night-time albumin excretion was raised. who noted a negative correlation between C-peptide concentration and duration of disease, and Cpeptide concentration and glycosylated haemoglobin. It is worth noting that the average standard of glycaemic control with conventional treatment in children's diabetic clinics is poor.
Thirteen children had a raised night-time albumin excretion rate; they have had diabetes for longer and have worse glycaemic control. We know the development of diabetic nephropathy is partly dependent on duration of disease, but whether duration is as important a variable when looking for subtle renal function changes which may be predictive of the development of nephropathy is not known. It is likely that the group of children with high night-time albumin excretion rates include some of the children who will develop nephropathy but one isolated measure of albumin excretion will probably not define all of the children who will develop this.
In conclusion, we have confirmed abnormalities of renal function in diabetic children. The glomerular filtration rate correlated with duration of disease but not with other variables associated with renal function. Albumin excretion correlated with disease duration and glycaemic control but not with blood pressure or 5tCr-EDTA clearance. Blood pressure was not correlated with any other variable. The measurement of albumin excretion rates, especially overnight, may provide a sensitive early indicator of renal damage but the glomerular filtration rate and blood pressure do not seem to be such discriminatory markers. Longitudinal studies are essential to determine whether an improvement in the poor metabolic control seen in diabetic children can reduce abnormally high albumin excretion rates and the incidence of diabetic nephropathy.
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